The role of osteocyte apoptosis in cancer chemotherapy-induced bone loss.
Intensive cancer chemotherapy leads to significant bone loss, the underlying mechanism of which remains unclear. The objective of this study was to elucidate mechanisms for effect of the commonly used anti-metabolite methotrexate (MTX) on osteocytes and on general bone homeostasis. The current study in juvenile rats showed that MTX chemotherapy caused a 4.3-fold increase in the number of apoptotic osteocytes in tibial metaphysis, which was accompanied by a 1.8-fold increase in the number of tartrate-resistant acid phosphatase-positive bone resorbing osteoclasts, and a 35% loss of trabecular bone. This was associated with an increase in transcription of the osteoclastogenic cytokines IL-6 (10-fold) and IL-11 (2-fold). Moreover, the metaphyseal bone of MTX-treated animals exhibited a 37.6% increase in the total number of osteocytes, along with 4.9-fold higher expression of the DMP-1 transcript. In cultured osteocyte-like MLO-Y4 cells, MTX treatment significantly increased caspase-3-mediated apoptosis, which was accompanied by the formation of plasma membrane-born apoptotic bodies and an increase in IL-6 (24-fold) and IL-11 (29-fold) mRNA expression. Conditioned media derived from MTX-treated MLO-Y4 cells was twice as strong as untreated media in its capacity to induce osteoclast formation in primary bone marrow osteoclast precursors. Thus, our in vivo and in vitro data suggested that MTX-induced apoptosis of osteocytes caused higher recruitment of DMP-1 positive osteocytes and increased osteoclast formation, which could contribute towards the loss of bone homeostasis in vivo.